Prolactin transport into mouse brain is independent of prolactin receptor.
The anterior pituitary hormone prolactin exerts important physiologic actions in the brain. However, the mechanism by which prolactin crosses the blood-brain barrier and enters the brain is not completely understood. On the basis of high expression of the prolactin receptor in the choroid plexus, it has been hypothesized that the receptor may bind to prolactin in the blood and translocate it into the cerebrospinal fluid (CSF). This study aimed to test this hypothesis by investigating transport of (125)I-labeled prolactin ((125)I-prolactin) into the brain of female mice in the presence and absence of the prolactin receptor (PRLR(-/-)). Peripherally administered prolactin rapidly activates brain neurons, as evidenced by prolactin-induced phosphorylation of signal transducer and activator of transcription 5 (pSTAT5) in neurons within 30 min of administration. The transport of prolactin into the brain was saturable, with transport effectively blocked only by a very high dose of unlabeled ovine prolactin. Transport was regulated, as in lactating mice with chronically elevated levels of prolactin, the rate of (125)I-prolactin transport into the brain was significantly increased compared to nonlactating controls. There was no change in the rate of (125)I-prolactin transport into the brain in PRLR(-/-) mice lacking functional prolactin receptors compared to control mice, indicating transport is independent of the prolactin receptor. These data suggest that prolactin transport into the brain involves another as yet unidentified transporter molecule. Because CSF levels of (125)I-prolactin were very low, even up to 90 min after administration, the data suggest that CSF is not the major route by which blood prolactin gains access to neurons in the brain.